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Abstract
The excitation of surface plasmons in magnetic nano-structures can strongly influence their
magneto-optical properties. Here, we use photoemission electron microscopy to map the spa-
tial distribution of the electric near-field on a nano-patterned magnetic surface that supports
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plasmon polaritons. By using different photon energies and polarization states of the incident
light we reveal that the electric near-field is either concentrated in spots forming a hexago-
nal lattice with the same symmetry as the Ni nano-pattern or in stripes oriented along the
Γ-K direction of the lattice and perpendicular to the polarization direction. We show that the
polarization-dependent near-field enhancement on the patterned surface is directly correlated
to both the excitation of surface plasmon polaritons on the patterned surface as well as the
enhancement of the polar magneto-optical Kerr effect.
Introduction
The field of magneto-plasmonics is growing rapidly nowadays with the main aim to explore the
combination of magnetic and plasmonic functionalities in patterned nano-structures.1 The presence
of magnetic materials in plasmonic structures offers the possibility to influence plasmonic reso-
nances with the magnetization and an external magnetic field. The idea of controlling plasmonic
resonances with magnetism has already been proposed for applications in the field of bio-sensing.2
Furthermore, the magnetic field can be used to modify the dispersion relation of surface plasmon
polaritons (SPPs) as it has recently been shown in an interferometer-like structure composed of
trilayers of Au/Co/Au3 with possible applications in the area of telecommunications.
On the other hand, the presence of surface plasmon polaritons in magnetic materials can also
strongly modify the magneto-optical response. In particular, the excitation of surface plasmon
polaritons has been found to enhance the polar magneto-optical Kerr effect (P-MOKE) signal in
Ni,4–6 Fe,7 and Co8–10 anti-dot films. Moreover, significant enhancement has been demonstrated
in hybrid structures composed of noble and magnetic metals/dielectrics such as Au/Co and Au/Iron
garnets11–14 and multilayers like Co/Pt.15 SPPs have also been shown to influence the transverse
magneto-optic response (T-MOKE).4,16,17
Recently it has been reported that Ni nano-islands act as a magneto-plasmonic material, being
able to sustain localized surface plasmons (LSPs).18 It was shown that the polarizability of LSPs
can invert the sign of the magneto-optical Kerr rotation. Furthermore, Rubio-Roy et al.19 studied
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SPPs and LSPs in a Au nano-hole array filled with iron oxide nanoparticles and Ni nanoparticles.
They measured an enhanced magneto-optical activity up to an order of magnitude for wavelengths
that are correlated to the excitation of localized surface plasmons. They attributed the observed
magneto-optical response to the increase of the polarization conversion efficiency, and they found
the contribution of reflectance modulations to be negligible. Macaferri et al.20 showed that a lo-
calized surface resonance excitation transverse to the electric field of the incident light induces the
observed shape of the magneto-optic spectrum. Furthermore, Kataja et. al.21 extended the previous
studies on isolated and randomly arranged magnetic particles to periodically arranged magnetic Ni
nanoparticles in a two-dimensional rectangular lattice. They have shown that the nanoparticle ar-
rays exhibit strong magneto-optical response in the presence of LSPs that is determined by the
lattice period parallel to the electric driving field opposite to the purely optical response which is
dominated by the period orthogonal to the driving field. The magneto-plasmonic structures have in
addition initiated studies in the nonlinear optical regime. Excitation of SPPs at an interface of a Co
anti-dot film was shown to not only enhance the second-harmonic generation (SHG) efficiency, but
also to activate a quadrupole nonlinear-optical mechanism22 while the control of magnetic contrast
in single crystalline Fe films was achieved with nonlinear magneto-plasmonics.23
In spite of these numerous studies on the plasmonic behavior of magneto-plasmonic lattices and
the enhanced magneto-optical signal, the mechanism of coupling between plasmonic and magneto-
optical properties is not fully clarified yet. Here, we tackle this open issue by combining photoe-
mission electron microscopy (PEEM) with magneto-optical spectroscopy. Using PEEM, we can
visualize the distribution of the electric near-field on the patterned surface with a spatial resolution
below the optical diffraction limit. We find remarkably different polarization dependent PEEM im-
ages that are recorded at photon energies where SPPs are expected. Comparing the PEEM images
to the magneto-optical spectra we unveil a direct correlation between the near-field distribution of
the SPPs and the enhancement of the magneto-optical response.
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Results and discussion
Reflectivity and plasmonic resonances
In the plasmonic research field, the symmetry of the unit cell of a patterned structure plays a
central role since it defines the position of the plasmonic resonances. In the case of metallic anti-
dot arrays, which are studied here, their capability to sustain SPPs that are responsible for the
enhanced optical transmission is mainly defined by the geometry of the unit cell.24 SPPs have
higher in-plane momentum than the incident light. However, it is possible to excite SPPs by
photons of a specific energy using a grating structure (such as an anti-dot lattice), that provides the
needed additional momentum to compensate for the momentum mismatch.25,26
In our study, we investigate a Ni anti-dot film of 100 nm thickness that was grown on a Si sub-
strate on top of a Ti seed layer of 2 nm thickness. Self-assembly nano-sphere lithography with
polystyrene spheres leads to a hexagonal hole pattern5 with holes of d = 275 nm diameter and a
center to center distance of a = 470 nm, see Fig. 1. The Ni film is covered by a 2 nm thick protec-
tive Au layer. The schematic representation of the hexagonal antidot pattern of Fig. 1 defines all
directions and angles used in this work. θ is the angle of incidence, the arrow Γ-K is the nearest
and the arrow Γ-M the next-nearest neighbor hole direction noted on the schematic for the real
space, φ is the angle between the polarization plane and the nearest neighbor (Γ-K) direction (in
all of our experiments we kept φ = 0), and s- and p-polarized light correspond to polarization states
perpendicular and parallel to the plane of incidence respectively. Due to φ = 0 and the very small
θ , s-polarization is equivalent to the alignment of polarization vector along the Γ-M direction, and
p-polarization is equivalent to alignment along the Γ-K direction.
Reflectivity spectra were recorded with different polarization states of light for the Ni anti-dot sam-
ple and compared to a reference continuous film of exactly the same composition and thickness.
The reflectivity measurements were recorded at angle of incidence θ = 6.5◦ and without appli-
cation of a magnetic field. While keeping φ = 0◦, the polarization direction was initially aligned
horizontally along the Γ-K direction (Fig. 1). The light polarization was then rotated 90◦, which is
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aligned along the Γ-M direction.
Figure 1: Schematic of the used geometry and the definition of the angles. θ is the angle of inci-
dence, φ the angle between the polarization plane and the nearest neighbor hole (Γ-K), Γ-K is the
nearest and Γ-M next-nearest neighbor direction noted in the real space. All of our measurements
were performed by keeping φ = 0. S- and p-polarized light correspond to polarization directions
perpendicular and parallel to the plane of incidence respectively. Having φ = 0 and small θ ,
s-polarization is equivalent to the alignment of polarization vector along the Γ-M direction and
p-polarized light corresponds to polarization direction along the Γ-K direction.
Figure 2 (top graph) reveals relative reflectivity curves for incident light polarized along the Γ-K
and Γ-M direction for the patterned sample. The reflectivity is normalized relative to the reflectivity
of the continuous reference film. Drops in the reflectivity of the patterned sample are observed for
light polarized along both the Γ-K and Γ-M direction at specific energies. The minima of reflectiv-
ity are correlated to surface plasmon polariton excitations at the metal/air interface. The condition
for resonant excitation of SPPs is given by the momentum matching between SPP, incident light
and lattice geometry:
−→
k SPP =
−→
k x± i−→G x± j−→G y (1)
where
−→
k SPP is the surface plasmon polariton wave vector, kx = k0 sinθ is the component of the
incident wave vector that lies in the plane of the sample,
−→
G x, and
−→
G y are the basis vectors of the
reciprocal hexagonal lattice and i, j are integers. Such coupling gives rise to so-called Bragg surface
plasmons.27–29 Figure 2 (lower graphs) shows numerical simulations of the reflectivity obtained
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Figure 2: (Upper panel) Experimental reflectivity curves as a function of energy for the anti-dot Ni
based film. Measurements were performed with incident light polarized along the nearest neighbor
(Γ-K) and next-nearest neighbor (Γ-M) direction. The data have been normalized to the reflectivity
of a reference continuous film of the same composition. (Lower panels) Calculated reflectivity at
the Ni-air interface as a function of photon energy and angle of incidence for polarization along
Γ-K and Γ-M. The plane of incidence is set at φ = 0 parallel to the Γ-K direction of the hexagonal
lattice. Horizontal lines indicate the experimental angle of incidence θ and the perpendicular lines
the energy position of the resonances.
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for light polarized along the Γ-K and Γ-M direction for a Ni anti-dot film calculated by using
the scattering matrix approach adapted to deal with arbitrary orientations of magnetization.27 SPP
resonances correspond to regions with low reflectivity (dark color) and appear at energies close
to the onset of diffraction (bright color). The drawn lines indicate the intersection of measured
reflectivity minima (lines parallel to Θ-axis) with the calculated reflectivity for the given angle of
incidence of our experiment (lines parallel to Energy-axis). The good agreement between theory
and experiment confirms that the reflectivity minima are due to the excitation of surface plasmons
on our magneto-plasmonic structure.
Photoemission electron microscopy on the magneto-plasmonic structure
To provide direct evidence for the excitation of SPPs on magneto-plasmonic structures we use
Photoemission Electron Microscopy (PEEM). PEEM is a powerful technique for imaging the pho-
toelectron distribution of the sample on a nanometer local scale.30–32 More precisely, the electro-
static lens system offers a spatial resolution of 25 to 30 nm, beyond the optical diffraction limit,
and is well-suited to image the distribution of the electric near-field within our nm-scaled anti-dot
structure. As light sources for the microscope we use a mode-locked Ti:Sapphire laser oscillator
with a photon energy of h¯ω = 1.55 eV and its frequency-doubled fundamental mode with a photon
energy of h¯ω = 3.10 eV as well as a commercial optical parametric oscillator that provides variable
photon energies between 1.55 eV and 3.59 eV. It is worth noting here that the angle of incidence
of the laser light impinging on the sample surface was θ = 4◦ relative to the surface normal, that
is equivalent to the one used for the polar Kerr rotation measurements. This will allow us later to
directly compare the PEEM experiment with the MOKE signal of the sample.
In Fig. 3 we present PEEM images recorded at different excitation energies. The excitation of
SPPs due to the coupling of the incident light with the periodic lattice will cause an enhancement
of the electric near-field that can be directly measured with PEEM. The top two images of Fig. 3
are taken at a photon energy of h¯ω = 1.55 eV with the Ti:Sa oscillator and with h¯ω = 4.9 eV from
a mercury discharge lamp. Since at these photon energies no SPP excitation is expected, we take
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these images as reference, since they only reveal the topography of the sample. The next three rows
of Fig. 3 show images of the detected electron intensity for different polarization directions, i.e.
aligned along the Γ-K direction (0◦ and 60◦) and along the Γ-M direction (30◦ and 90◦). They are
recorded at photon energies of h¯ω = 3.1 eV and 3.4 eV, i.e. close to the onset of SPP resonances
and at a photon energy of h¯ω = 2.4 eV.
Figure 3: PEEM images recorded at different photon energies of the Ni based anti-dot film. The
scale bar for all images is 3 µm. (First row) Images of the patterned structure by using the excita-
tion with linearly polarized laser light of h¯ω = 1.55 eV, as well as with a mercury discharge lamp
at h¯ω = 4.9 eV. (Second row) Photoemission patterns excited at h¯ω = 3.1 eV. Spot-like emission
is observed from the region in between the holes for incident light aligned along the Γ-K direction.
Incident light polarized along the Γ-M direction causes emission patterns that form lines perpen-
dicular to the E-field vector direction. (Third row) Photoemission pattern excited at h¯ω = 3.4 eV
are similar to the patterns observed for h¯ω = 3.1 eV. (Fourth row) Photoemission pattern excited at
h¯ω = 2.4 eV. Weak spot-like emission as well as mainly homogeneous emission is observed that
does not follow the symmetry of the patterned while rotating the polarization.
At h¯ω = 3.1 eV PEEM images show very specific emission patterns for different polarizations:
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either spot-like or continuous lines. In particular, when the incident E-field is aligned along the
direction of the nearest neighbors, PEEM images (for Γ-K direction) reveal dot-like emission from
the sample surface. The spots are formed between the holes and they are also arranged in a hexag-
onal pattern. This behavior is repeated for every 60◦ of rotation of the polarization state of light,
thus every time the polarization is oriented along the Γ-K direction of the hexagonal hole lattice.
When the E-field is rotated by 30◦ or 90◦, Γ-M direction, strong changes in the PEEM images are
observed. Now bright continuous lines are formed perpendicular to the polarization direction of
light. Again the lines appear on the Ni and not in the holes. The pattern is also repeated for every
60◦ of rotation of the polarization of the light, mirroring the symmetry of the structure for the Γ-M
direction. At h¯ω = 3.4 eV photon energy the PEEM images exhibit a similar behavior: hexagonal
bright spot formation for incident light polarized along the Γ-K direction and continuous lines for
incident light polarization along the Γ-M direction.
The results for a photon energy of h¯ω = 2.4 eV are obtained at the outer edge of a SPP resonance.
Spot-like emission is observed from different areas of the surface for 0◦ and 30◦ rotation of the
polarization of the incident light while a more homogeneous emission is seen for 60◦ and 90◦
of rotation. The small changes in the photoemission patterns are not as distinct as before and
evenmore do not mirror the rotational symmetry of the lattice of 60◦. A distinct line formation in
the photoemission pattern is not discernible here for any angle of polarization.
In order to understand the origin of the photoelectrons and thus the near-field distribution of the
exciting light in the PEEM measurements, we compare the measured photoemission pattern to
near-field simulations. Those simulations are performed with a commercial-grade simulator based
on the finite-difference time-domain method (Lumerical FDTD Solutions, www.lumerical.com).
The design of the simulated structure is the same as the magneto-plasmonic sample accounting for
the layered structure including substrate, seed layer, Ni film and Au capping layer. As excitation
source for the simulations shown here we use a plane-wave source with h¯ω = 3.1 eV photon en-
ergy. The field distribution is recorded within the 2 nm thick Au capping layer. Figure 4 compares
the experimental photoemission patterns for different polarization angles measured at a photon
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energy of h¯ω = 3.1 eV to a logarithmic plot of the electrical field magnitude obtained by the
numerical calculations. In general, a very good agreement between simulation and experimental
photoemission pattern is achieved. For a horizontally aligned electrical field vector pointing along
the nearest neighbor direction a hexagonal lattice of dots is visible in the photoemission pattern,
highlighted by the blue boxes as a guide to the eye. The simulated near-field intensity distribution
yields locally confined spot-like maxima exhibiting the same hexagonal symmetry as seen in the
experiment inside the material located between neighboring holes connected by the direction of
the E-field vector. A counter-clockwise rotation of the polarization axis by 30◦ yields a completely
different photoemission pattern. Instead of hexagonal dots we observe a broader distributed stripe
pattern. Once again, the simulation is in good agreement showing broad linear maxima of the elec-
tric field between the holes. The stripes are aligned perpendicular to the electric field vector. When
the polarization axis is rotated by a total of 60◦, corresponding to the symmetry of the hexagonal
anti-dot lattice of the sample, the photoemission image shows again a spot-like pattern. Comparing
the spot-like pattern to the first image, one can clearly see a shift in position (see the blue boxes
inserted into the images as a guide to the eye). This is in accordance with the simulated near-field
distribution which shows the localized spots between neighboring holes along the direction of the
E-field vector. The shift in position is directly reproduced. Due to the symmetry of the sample,
a rotation of the polarization axis by a total of 90◦ shows a similar situation as a rotation by 30◦.
The photoemission pattern as well as the simulation show a stripe-like pattern, where the stripes
are aligned perpendicular to the E-field vector.
In conclusion, comparing the photoemission pattern to the simulations provides the understand-
ing of the polarization-dependent near-field distribution at plasmonic resonances. Whenever the
electrical field vector is aligned parallel to the nearest neighbors (Γ-K direction) the near-field dis-
tribution shows a locally confined spot-like pattern. In contrast, when the electrical field vector is
aligned along the direction of the next-nearest neighbors (Γ-M direction), the near-field is more
distributed, forming lines perpendicular to the E-field vector. In the simulations, the E-field was
also recorded at several heights: 5 nm above the whole structure, exactly in the middle of the 2 nm
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Figure 4: (Upper panel) Experimental photoemission patterns excited at h¯ω = 3.1 eV for differ-
ent polarization states as indicated. (Lower panel) Simulated near-field distribution for different
polarization states. A very good agreement between the PEEM measurements and the near-field
simulations is observed.
Au layer (thus, 1 nm below the sample surface) as shown in Fig. 4 and in the middle of the 100 nm
thick Ni film. There is almost no qualitative difference between the Au and Ni monitor, we see the
same dot-like and stripe-like pattern there, depending on the light polarization.
Correlation of photoemission electron microscopy and magneto-optic enhance-
ment
The dramatic changes in the near-field distribution recorded by PEEM can be correlated to the
magneto-optic Kerr response of the structure. Figure 5 shows the polar Kerr rotation spectra for
different polarization states of the incident light (left axis). Spectra are recorded for the anti-dot
sample and simultaneously for a continuous reference film of the same thickness and composi-
tion. The Polar Kerr experiment was performed at θ = 4◦ angle of incidence equivalent to the
PEEM experiments, with the plane of incidence at φ = 0 and at magnetic saturation of the sam-
ples. The magneto-optical Kerr effect appears when a p-polarized component (or s-) is present in
the reflection from incident s-polarized light (or p-). The complex Kerr rotation Φ˜ can be related
to the corresponding Fresnel reflection coefficients (rpp, rss, rps, rsp) and for example for incident
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s-polarized light takes the form of:33
Φ˜s = θKs + iηKs =
rps
rss
(2)
where ηK is the polar Kerr ellipticity and θK defines the polar Kerr rotation as the tilt angle of
the polarization plane with respect to the incident light. The value of the Kerr rotation can be
influenced by two factors:1,12,34 the intrinsic magneto-optically active electronic transitions (rps -
polarization conversion or pure magneto-optic contribution) and the extrinsic reflectivity (rss - pure
optical contribution).
(a) (b)
Figure 5: (a) Polar Kerr rotation spectra of the Ni anti-dot (filled symbols) and a Ni continuous film
(open symbols) used as a reference. Measurements are performed for 0◦- and 90◦-polarized light
aligned along the Γ-K and Γ-M direction, respectively, for both samples at magnetic saturation
at B = 1 T. (b) Enhancement of the electric near-field intensities normalized to the incident field
value and calculated for 0◦- and 90◦-polarized light from the simulated patterns in Fig. 4. The
graphical inset shows the points on the surface of the hexagonal lattice where the intensity is
calculated. nN denotes the nearest neighbor position where spot-like emission has been observed
for 0◦ polarization (Γ-K) while nnN marks the next-nearest neighbor position where line-formation
has been observed for 90◦ polarization (Γ-M).
Figure 5 (a, open symbols) shows that the reference film exhibits two broad features around h¯ω =
1.5 eV and around h¯ω = 3 eV for both polarization states. This behavior has been associated
in Ni with the d-p transitions of electrons at the top majority spin band and at the bottom of the
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minority spin band.35 These characteristics are changed in the case of the patterned film (a, filled
symbols). As Fig. 5(a) reveals, a large enhancement of the polar Kerr rotation θK is observed with
respect to the continuous film for incident light polarized along both, Γ-K and Γ-M, directions at
photon energies above h¯ω = 2.4 eV. Interestingly at h¯ω = 2.4 eV, the values of the Kerr rotation
coincide for both polarization directions and for the reference continuous sample. At this energy,
the theoretical calculations predict no surface plasmon resonance and the PEEM images show
no polarization-dependent features. Above this photon energy the values of the Kerr rotation are
enhanced and remain higher compared to the continuous film up to a photon energy of h¯ω = 3.5 eV.
At even higher photon energies the Kerr rotation changes sign but still remains higher in absolute
values than that of the continuous film for both polarizations.
PEEM images recorded at h¯ω = 3.1 eV and h¯ω = 3.4 eV have revealed the distribution of the
near-field either as stripe-lines or as bright spots depending on the polarization state. This spatial
distribution of the electric near-field recorded by PEEM influences the magneto-optic enhance-
ment. We have determined the intensity of the enhanced electric field patterns with the help of
simulations in Fig. 4 for the full spectral range. The corresponding curves are plotted in Fig. 5(b)
for a polarization orientation along Γ-K and Γ-M, each calculated in a position where an enhanced
photoelectron yield has been observed for one of those orientations: between two neighboring
holes (denoted as nN, see the inset graphic), where spot-like emission has been observed, and
between next-nearest neighbors (denoted as nnN), where the stripe-formation has been observed.
We see that the electric fields are strongly intensified for light polarized either along the Γ-K or
Γ-M direction (the first possesses higher intensity) at a spectral region between 2.5 and 3.5 eV.
Inside this spectral region we also observed the strong magneto-optic enhancement. This is a clear
indication that the intensification of the electric field generated by the spatial distribution of the
surface plasmons leads to an increase of the pure magneto-optic contribution. In particular rsp can
be written as:1
|rsp| ∝ 〈EpEs〉d|εmo| (3)
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where d is the thickness of the film, εmo its magneto-optical constant and 〈EpEs〉 is the mean value
of the product of both components of the field inside the MO layer. The enhancement of both
components of the electric field shown in Fig. 5(b) increases the pure magneto-optic contribution
of the Kerr rotation. The enhancement of the electric field is also present for energies above
h¯ω = 3.5 eV leading also to higher positive values of the Kerr rotation.
Still, the good agreement between intensification of electric field and large enhanement for both po-
larizations of incident light can not fully explain all the observed spectral differences between light
polarized along the Γ-K and Γ-M direction. Characteristic features between h¯ω = 2.4− 3.5 eV
photon energies are observed: the use of light polarized along the Γ-M direction exhibits slightly
higher Kerr rotation up to h¯ω = 2.9 eV compared to the Γ-K direction. Around h¯ω = 3.1 eV the
signal decreases and light polarized along the Γ-K direction exhibits higher Kerr signal. Close
to the plasmonic resonance of h¯ω = 3.4 eV the light polarized, again, along the Γ-M direction
exhibits bigger values than along the Γ-K direction. These differences are due to the variation of
reflectivity as shown in Fig. 2. As discussed above, the Kerr rotation also depends on the pure
optical contribution. Due to the slightly different angle of incidence the precise comparison of
reflectivity and Kerr spectra is difficult, however approximately still valid. As shown in Fig. 2, the
reflectivity which enters as a denominator in the expression of the Kerr rotation in Eq. ?? displays
a local maximum around 3.1 eV for light polarized along the Γ-M direction while the excitation
along the Γ-K direction reveals a lower value. The lower reflectivity for the excitation along the
Γ-K direction results in higher Kerr rotation at this energy. To reveal this dependence we have
calculated the figure of merit defined as the product of Kerr rotation θK and the square root of
reflectivity
√
R for both polarization states, extracting the pure magneto-optical contribution. The
resulting curves shown in Fig. 6 are falling on top of each revealing indeed that the reflectivity is
responsible for the differences between both directions. However, the overall enhancement of the
Kerr rotation remains and is directly associated to the magnitude of the electric field as shown in
Fig. 6 (right axis).
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Figure 6: (Left axis, black line) Enhancement of the electric field simulated for polarization along
Γ-K direction, see Fig. 5(b). (Right axis, symbols) Magneto-optic figure of merit calculated for
both polarization states. The reflectivity is responsible for the spectral differences between incident
polarization along Γ-K and Γ-M direction. However, the Kerr enhancement is defined by the
magnitude of the electric field.
Conclusions
By recording with PEEM the spatial distribution of electromagnetic fields generated by the sur-
face plasmons and by simulating the field intensity at the location of the metal/air interface we
were able to correlate the enhancement of the polar Kerr effect in a Ni based magneto-plasmonic
structure. PEEM images have revealed that the use of light at specific photon energies leads to
polarization-dependent distributions of the near-field in form of spots or lines. A hexagonal lattice
of dots is visible in the photoemission pattern for incident light polarized along the Γ-K direction,
while a broader distributed pattern of stripes aligned perpendicular to the incident electric field
vector is observed for the polarization aligned along the Γ-M direction. These effects are observed
only at photon energies where surface plasmons are excited. The distribution of the electric near-
field results in a significant increase of the field intensity in this spectral region from 2.5 to 3.5
eV. This leads to an enhancement of the Kerr rotation due to the increase of the magneto-optical
conversion. The changes of reflectivity have also to be taken into account concerning the spec-
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troscopic differences of the Kerr rotation between incident light polarized along Γ-K and Γ-M.
Manipulating the Kerr enhancement around plasmonic resonances with light polarized along dif-
ferent angles with respect to the lattice opens new routes for tailoring the functionality of patterned
magneto-plasmonic structures.
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